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Abstract (Basic): EP 816907 A 

The liquid crystal display has the liquid sandwiched between a pair 
of electrode surfaces. These are sandwiched between a pair of 
polarising plates. For a first voltage the molecules are aligned in one 
direction (21A) and for a second voltage in second direction (21B). 



With no voltage the crystals are aligned in normal-line direction 
(21C). The angle between the first two directions is greater than 45 
deg. 

The optical axis (23A) of one polarisation plate is set at 22.5 
deg. to one of the ferroelectric states, The other polarising plate is 
set perpendicular to this. Voltages between the ferroelectric states 
provide gradation of display. 

ADVANTAGE - Provides gradation display with fast response and 
avoiding burning by avoiding entering ferroelectric states. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid crystal display element which has 
high-speed responsiveness and wide vi%ua\ field angle characteristic and 
with which the decrease of seizure and flicker is possible. 

SOLUTION: A liquid crystal which is an ant i f er roel ectr i c I iqu id c rys tal 
exhibiting an S(sub m)CR phase having no correlation in the inclination of 
liquid crystal molecules and in which the intersect ional angle of a 
director direction 21A and a second direction 2 IB in two ferroelectric 
phases is >=45 deg. is prepared These liquid crystals are arranged between 
a pair of substrates. The transmission axis 23A of a polarizing plate 23 is 
arranged in the direction inclined 22.5 deg. with the intermediate 
direction 21C between the direction 21A and the direction 21B. The optical 
axis 24A of a polarizing plate 24 is arranged to intersect with the 
transmission axis 23A. This element is driven by impressing the voltage of 
a range where the liquid crystal do not form a ferroelectric phase and the 
max. and rain, transrai ttance are obtainable between electrodes arranged 
across the liquid crystal layer. 
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y?tt<DMV>m£&m-%ft* BP*, «1 tJB2©*Hi2 

1 At2 lBOSK+IHO^Ift <«5HnE«l»i«>*rtI) 

2 icta*. 

[0 0 4 4] 3S1 00^2 1 At»2C0^fRj2 1 B £0) 
?ft%26\t, 4 5" JBU-CJ5 0. S£L<te6 0" « 

[0 0 4 5] «3t«2 3<03t*« (;i0*SK<Z)JBi£Ttt 
SiStt) 2 3AH $Rl<D%fa2 1 A (hElRlffla^fR] 2 
lCi«T, EW»a*rtl2 lCK:»LSff2 2. 5 
0 <D:£rftt;:K5££;frO>*. «3t«2 4C08iStt2 4 A 

tt, «**2 3oaa(*2 3A<te»2ii2i--&*rtit« 

[0 0 4 6] H4fcSTJt5lCfll3tttfE2 3, 2 4(&aa 
• 23A, 2 4At»3tLfc*«*?tt. f&&#^c6¥ 
5«ftE«#m*a*iR2 3©aa**2 3Ai:Wrf;S 

J*ft»?-©#^l«ftElft*[ft^«3tt«2 3(^Si§tt2 3 

Ac*n,4 5 8 o*ft2 iDictteLfcBstaa»*«« 
[0047] «*»-f«)^»ttEw*w«« 

&ifi«l2 3A©»ffttrtlf»fc«JB-CJ4, AH«0«Bt« 

2 3ea?fcMHI3tttttA2 1 0fii3Wffl£^*£^<^: 



£tt1^ cmixos£ttA2 ioa«aau. 
[0048] »ii4h-?co^w&E[a^[?ij^aa. 

f*2 3 Afc*tLT4 5° O^ffi] 2 1 D SrGj^fctfcffi-e 
tt. AW0JcO{§#&2 3SaaLfciS»«*tt*fi2 L 

w*H*fff^tj:o#B*ffl)tiao, aj»fiy{Dt«2 

4©aatt2 4A£¥frftfi*##«fc«2 4£8$LT 

^EAKaizec^itiiax&tto. ,wn 

3tK 2 4 ®aatt 2 4 A £¥fTftfS&*Mittfi 2 4 £ig 

[0 0 4 9] Cl(&jfca&. IMSl 3£#fl £ um®l 7 CO 
WfcJtttWIEfltt (0. IHzSS) ttSgKttO^Il* 
fflio L £«£<&aa* 0£ft«0 5 Kijrt J; 3 f: . aft 

[0 0 5 0] 79r-4 7'?b i )9XX 

E[fllttJBK:lt»r-5«E*««rlxT*5< Cfc*«T*«. 

^©fc*. ±E«flE<o«s* : f a, aa**2<t*i*T 
[oo5i] znfo&m^cnm&mtmBiOf^ 

#<I#fi2 3^Sa«2 3 A£¥ff©£#a'k 4 5* 

T»*r*t*a*ta-6. se^x, ttEA*-Fo>aa* 

#TiintTBax«:*-rErtltta«)IHT««-r*wiCck 
0, *fl2 l*»lftVJB2<DEfft«!ilcEffiI$ti:*C 
<t&<Kftf »l»^*2 0EffnttlB 

»«##Wl*Sn*, KP^, KlhttB:fiVTi8X>VTi 

[0 0 5 2] hE^OS^^cogKS)^^^!! 
6*#«LTBlWrs. 0 6 (A) ttfT F^ f 
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tf *0frG>**- h7<>15 fcrnvrtZf- hft^fc, 
0 6 (B) ttMF*-f7t3 2#y-MWiPWHLT# 

T-^7-f>i 6tc^an^*x-*<l^£^To x-y 
/Wx<B«Ett«A2 i*ara«fflfcEffl*i*fc^« 
BE- IP%. VTBaKtVTiDinttonT, SSLfcW&i* 
fc*t*T*«Efctt!tattTlr**. 0 6 (C) tt, 0 6 

<b) tcsrx-^/tj^^aijpsnfcft^aiMs©* 

[0 0 5 3} y-h/^XfcJiOaBJffOTFTl Aifi 
*>U t>LfcTFTl 4 *iMxT«iiWHfc»*r 
^r-^W^OTi*** 1 3 1 7 tCDHICBl 

flD^ttS, y-M;i/^*7T5iTFTU^7 

u *n$T?B**« 1 3 tttmmft i 7 1 ©rmcwjd 
sht^&«ej8*, mm 3&»Am 
bora 2 1 Jc«to»dE3ti*a#»ifc«»sn*. 

COfc*, ®6 (C) CwTiiC, C«)fi»1tEt# 

[0 0 5 4] «eS2 lJ^5KST««tt*»ttfcbX 

ttfeflW-TfttfJ:^. 07 (A) ttfTl«7<^3 

7 (B) »4MK7<A3 2#y-h«^crflMLT67 s 
-*5-f >1 6 JCWJPT^^-^OTft^-r. 0 7 
(C) 14. 0 7 (B) KSTx-*ffi*#WtoSnfcP* 

©aa^sfts^T. 

[0 0 5 5] y-h/WX£«fc08S?fif<3TFT 1 Affi 
*>U t>LfcTFTl 4*^LT3E*»WJC»«:-r 
57-^/V^«fl*ta 1 3 £*tffij«i 1 7 t<Dffl\Z 

!iKffift£i*£fc#coR£/t;i/XVH£* c<z>R£/w 
X<0B^#£«»T£fc»0»J-fe!y h/^XVLt, 
*SB«C;WST*BB/WXVDfr6ft*. BA2 l 
14. ^W^ratC, »S/WPXVHfcJif3H«-Sa)« 

tffcfcJI&T'b* BM/WXVDtcfllBTaSSBMtf 
-BWfcfc**. 
[0 0 5 6] y-h/^^t7t5iTFTi4^t 

7 1 3 <h#Aj«ffi i 7 t<om\zm 

*ffa®S l 7 it<oiilcD«fl 2 l ir«to»j5dt^n«nffl* 

£StC&#£tt5. COfc£>, ^7 (C) fC*Vf£? 

fc, c©«i««E^itvT**^Ba^c(7)fT^oa 



XVL£03ftlLTV>5OT* 2 1 fczWttStl*** 
BftRB*#«tittU **0)«S*ff*S««-r5r<!: 

[0057] ±E»«a?*tf-t-©aa*ttcj;fttf, 

BA2 l*BB*«fcEffl*tf*;:i:&<, RfiKH** 

6a*B«*TBatatt«i:«fi:a^Tff«(©HfBai 
a*a*r*ri*«T**. ra^hf® 

*<B«i»)*-tt>. c©*«ca*j6Ti4, S5e#spsa« 

7c£\Z8ioZ£tfte^ 0 Sot, **©»##**tfic 
[0 0 5 8] Sfc. &H2 LtLT. g«»«PS** 

[0 0 5 9] ft*. B 7 0>Bft;& jfefcfc^Ttt, U-fcy 
h / WX V L t ftfc/Wx VHi £&J£teTt|ECD*&*f 
R#ra-<B/WX£L£tfi* U-ty h/U>XVL*R5E 
/ VkX V H £»B/^I>X V D <&«E<D*d<&i»f tt<B«ff 

[0 0 6 0] ft*, £0«W4±E*Ba#tticBS* 

!/***4 5 # Oft*ttHrtT«»*«tft6ft 
HiSfcBBT*, flo, *X£^BB£afi**BB 

«Jt* 2 3 oaig^ 2 3A*SBl 1 A^b 1 

2. 5° C7)ftgfcIS:^L, fl%fi2 4^aai«2 4A« 
aa*2 3A^B3cX«¥frKft*J:'5tR3EU. ttA 
2 lCD^l^*£dft«2 3oaaM2 3A©*rtt 
^C0^fS]IC^LT4 5° ®^tz?jfatO)fflTmW}?Z>J: 

[0 0 6 1] ^^c, HAfcf, fn«2 (9^9 0° i^±co 
»aSftfflLTfe«fcK CCD«^, -*©a* 

fi^aamisx/^xYy^Hoffitt^iRj^a^L. ftk 
*©aje*«)aa«fct"-*o«jt«cDaa*ifcasx»4 

[0 0 6 2] ^Ac> «3t«2 4 0aStt2 4 Ai«3tS 
2 3fl)aa*2 3Ait¥(Tl'RttLTt>A^. 

\z, aa«io«feo*c»jR**fffflLTt)flt^ 

**W*4TFT*7^f : -f rB^tr^JESK^HS 

tgT*^) tt CO*Wf4. B8lZ*kt&oiZ. » 

f^-T^Sffil 1 i: 1 2©«[ftffilcjfeaE««7 It. 
^ffi7 l£i!3*-r 7 2SrE«Lfc*»EvhU 
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[0 0 6 3] 

StBBttBBS^BU El. 02, S4i;^1-«fi£© 
B^B^SrJBBLTBBU ^©ftteS-ifflSgLfe. 
[0 0 6 4] C<DHJ»t*^Ttt. Ictk*?©-*©^ 

©1 (X*?T^ry?B> ©£Bl;:tttT2 2. 5 * B 
ttTSESU B*.K>B#B**-0B»B)i»-#©B>6* 
©SSjfiffliflSsSTSJcotcESLfc, 
[0 0 6 5] mmt, Wm?&#.0)&o\ZW&LTft 
otz. 

«W«E t+20V*»6-20V*T. Bftjffiftft B 

5Va»S>-5 V£T. 0. 5 V£iJ*T. ift3 0^1*^11 
*f$Jflrf3 (381 SB ©Kid) . 

2. -e-©^. #Aw*mni8*7ikT*.5\zMainm 

fcfctt. +20VS. BB#BBBffi*w3fcn«t:3i;: 
BBTaBSfctt. + 5 V£i^3 0#W8MnLBtt*. 

3. ^ima©ffil!ii:^-©ffiK$t>5-'«fT7 (18 
20B©fSIi) . 

[0 0 6 6] ^©ii^Bii^FffilciO. BSftfcBB 
BO»k*H9t:«T. 0 9 (A) B. BBBBttttB 
*BBU BAtfBttBB**£tt<'><]:3i:Bni/fcB 
BOBMB£E&a]iB£0Htt«*?. 0 9 

(B) tt. fl-4>5BBBtt£A£tt£U BAtfBB 
Btt * iKT ck 5 CBB L fcBS©B»BE £ 3£* i © 
HB*^-r. ftcis, 0 9 (B) li. 19 (A) 
SEBfflT©#tt©*^T. 

[0 0 6 7] 09 (B) BA2 1«<BM 

«fflS:*-r<fcfiicBBUfc«^»ctt. miEisomWit 

«4l/TV>*Ci*B«r«*. ilftfcBU 0 9 
(A) fciS1\fc3K:. MS 2 l#BBB*B*ir:£ft^J: 
9CBftl£B6Ctt. Sf!llH)g©Blti<!:Sg2lE]g©E 
BfWt*Btt*tBBMfc-BL. ft*tt£BB*<8£ 

[0 0 6 8] 

[fgSli©#l£J tt±BBLfcJ:'5C. *»«©«SKB-?- 
BtfBSHBHSBfcJ:™*. BBTBA#'?©BS*<ffi 



B**LTi»&v»ffi-r*5S a CA*«^S'rSBBB'ft 
tt**BBLT^40T. BlflDBECfcETBBMlCifc 
BBtt#BflrraBABi5H***B* L 
*»*>. BBBBSBB-r* SAFEST*© 
T. §»#Bfc.k3Bj£©B*ttS©'>fc^BjKB : f£ 
ftSHitfTtS. EBSfc. B*SBtt*tBS 

[HB0BB&BB] 

[01] C©BB©BB«)BBt)»^'5BSB : F©BB 

[0 2] 0 1 fCSTS^ ; F©TStg©Bfi)c$S-r¥(fi 
0T*5. 

[03] virCy>?l>tt (S„,Cr 

*«) ««1-EBttBttBBoB«BSBBBOB7« 
ST0TS5. 

[04] B%£©BBtt<!:BA#-?©E|fQ#m©ntt* 
ST0TS5. 

[0 5] «£A©TOnBE£;®iI^£©l$«£^T0Tfc 
5. 

[0 6] ^©^©BBCJBBICjJ^SBSB^Bft 
ic J; 0 HIS f:EPiD£ftS€E ©ffiJB £Sig^ £ ©B 

[0 7] COBB©BB©»ffi»ci^*BSB-f-$. 0 
6OB»*B<tttRft*BB*BCJ:0BBlcepjDSn 
*BE©BJB*ST4'-f Si'i'^-v- M?£>£„ 

[08] wOBW©BB©»BfC34>*>*sS*B-T-©BB 
©*©B*wTBBBT**. 

[0 9] (A) t (B) «, <tn:jsi-**j«i$#-r 
*BAfcfc**EfcLTB&llfcKBBBtt»B£«B 
btz%mm*. BB#BBBffi*>RS&^.fc3KB»l, 
ftm-St. B**tjfcBBSt«rJ:iKBftLt*&© 
EPiPBE £&ji$ t ©BB . 

l 1 ■•■BBBB (TS«) . 1 2 --BBBfi i i-.B 
«) . 1 3 ■■•itfRBB. 1 4 —T9t< 7& (■ (TF 
T) . 1 5---y-h7-f> (jt27<>) . ! H •-•■r 

-9v^y mmmn ? -r » . 17- wiaibb. 1 

8---E(o|K. 19-"EfaB. 2 0—>-Jl.W. 2 1- 
••Bfi. 2 2---*r*v7tt. 2 3---flJt« (KH* 
*) . 2 4 • • -BftE (±BJfc«) . 2 5 • • • AAt 
Jk 3 1 •■•frl*7l'/t. 3 2 •••?iJ^5"T/\- 
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